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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

[0001]This invention relates to the method of forming an adhesion metal layer upwards in part 
using electroless deposition on the surface of resin, such as a liquid crystal polymer. In recent 
years, many precision mold goods to an electric electronic component and a machine part of 
liquid crystal polymers, such as liquid crystal polyester excellent in dimensional stability, are used 
increasingly. The electrical and electric equipment, the electron and machinery which have the 
uses for electric conduction etc. and, on the other hand, need the metal part of a precise pattern 
that it is not superficial and three-dimensional, optical parts, etc. were formed as what detailed 
metal held or pasted up on resin as a base material, or assembled fine parts and have been 
manufactured. For example, when forming a light emitting diode in an electric product as a simple 
example, attach a light emitting diode to a base material, and support the base material with 
which the light emitting diode is supported in a substrate, a frame, housing, etc., but. Since the 
conductive part and the insulating part are required, the base material built metal into the 
insulator, or has been manufactured combining an insulator and metal. It is very useful to apply 
to stick metal to resin by plating to manufacture of such parts. This invention relates to 
improvement of such an applied technology. 
[Description of the Prior Art] 

[0002]The art which attaches the metal of a detailed pattern on glass or a transparent plastic 
plate is JP,3-207870,A, for example, is indicated in Drawing 7th [ the ] and 8, respectively. 
[Problem(s) to be Solved by the Invention] 

[0003]Copper is covered with electroless deposition to the plastic surface which carried out the 
etching process, By attaching resist on a copper surface, and nickel's etc. plating gold into the 
portion to which resist was removed, only the portion of the desired pattern was removed and 
copper has exposed it, and removing resist and an exposure copper section, It turned out that it 
can never be removed when the core of the catalyst used for electroless deposition when this 
invention person is enforcing the method of forming the metal layer of a desired pattern on a 
plastic side removes the copper which has exposed the last. The problem resulting from this is 
that the core has an adverse effect on the circumference electrically with an electronic 
precision component etc. 

[0004]This invention persons completed this invention, as a result of inquiring wholeheartedly, in 

order to solve this problem. 

[Problem(s) to be Solved by the Invention] 

[0005]Namely, this invention in the method of forming an adhesion metal layer in the arbitrary 
surfaces of a synthetic resin molded article, Electroless deposition is performed, after performing 
catalyst processing so that the catalyst for electroless deposition may not be made to adhere to 
synthetic resin molded article surface portions other than this desired pattern portion directly, 
Then, if there is an electroless deposition layer which has not adhered to the synthetic resin 
molded article surface directly, it will consist of a method including removing all the unnecessary 
materials of the portion. The following method is one of the methods of manufacturing the 
synthetic resin molded article which has an adhesion metal layer of a desired pattern including 
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performing catalyst processing so that the catalyst for electroless deposition may not be made 
adhering to synthetic resin molded article surface portions other than this desired pattern 
portion directly. 

1) Resist is attached only to portions other than the surface which is going to attach the 
adhesion metal layer of the surface of the mold goods which were processed by the resin 
etching process agent if needed, and were used as the coarse surface, Catalyst processing for 
forming the core for electroless deposition is carried out to the surface portion of the mold 
goods which attached resist selectively, How to obtain the mold goods in which electroless 
deposition was performed only to the surface which is going to remove the resist in which the 
mold goods which performed electroless deposition to processed mold goods, and performed this 
electroless deposition remain, and is going to attach an adhesion metal layer, and consist of 
carrying out electrolytic plating of same or another metal on this electroless deposition, if 
required; 

2) After attaching resist only to portions other than the surface which is going to attach the 
adhesion metal layer of the surface of mold goods, process by a resin etching process agent and 
the surface of mold goods is used as the coarse surface, Perform catalyst processing for forming 
the core for electroless deposition in the surface portion of the mold goods which attached 
resist selectively, and the resist attached only to the portion which does not attach the adhesion 
metal layer of the surface of mold goods is exfoliated, The mold goods which have the surface 
portion to which the catalyst adhered, and a surface portion to which the catalyst which does 
not attach an adhesion metal layer has not adhered are obtained, How to obtain the mold goods 
in which electroless deposition was performed only to the surface which is going to remove the 
resist in which the mold goods which performed electroless deposition to processed mold goods, 
and performed electroless deposition remain, and is going to attach an adhesion metal layer, and 
consist of carrying out electrolytic plating of same or another metal on this electroless 
deposition, if required; 

3) After attaching resist only to portions other than the surface which is going to attach the 
adhesion metal layer of the surface of mold goods, process by a resin etching process agent and 
the surface of mold goods is used as the coarse surface, Catalyst processing for forming the 
core for electroless deposition in the surface portion of the mold goods which attached resist 
selectively is performed, How to obtain the mold goods in which electroless deposition was 
performed only to the surface which is going to remove the resist in which the mold goods which 
performed electroless deposition to processed mold goods, and performed electroless deposition 
remain, and is going to attach an adhesion metal layer, and consist of carrying out electrolytic 
plating of same or another metal on this electroless deposition, if required. 

[0006]Although any synthetic resin used is good, depending on the field made into the purpose, 
liquid crystal polymers are useful. 

[0007]The resin etching process agent used for resin etching performed in order to make 
adhesion with metal good is variously marketed according to the resin which it is going to 
process. For example, after considering it as 0.020-0.030 mm of surface roughness by an alkali 
type processing agent, chloride processing for hot water rinsing and alkali removal is performed. 
[0008]The usual commercial item may be sufficient as the remover at the time of exfoliation in 
the resist and it which are used. 

[0009]As a means which attaches resist only on the surface of the purpose, after the spray 
painting and electrostatic spray paint of (1) resist, The method of hitting the glass present 
version, exposing only a predetermined pattern, and removing a non-hardening portion, the 
method of attaching the resist which draws a prescribed pattern directly by the (2) ink-jet 
method, ******. In the method of (2), the inkjet printer provided with the CAD system and the 
proximity sensor can be used together. 

[0010]Electroless deposition art is common knowledge and, as for the catalyst processing for it, 
the processing agent is marketed according to metal. The metal for electroless deposition can 
use copper and others, * 

[Example]With referenc^o drawings, it explains below, (b) - (**) of drawing 1 show the process 
of one example of this invention, (b) - (**) of drawing 2 show the process of another example of 
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this invention, and (b) - (**) of drawing 3 show how the core of the catalyst before this invention 
remains in the surface. Although the drawing has indicated the plastic molding 1 as a superficial 
board, the mold goods of what kind of spacial configuration may be sufficient. Before [ this 
invention ], as shown in the surface of the mold goods 1 at (**) of drawing 3 , carry out a resin 
etching process and the coarse surface 2 is formed, The copper layer 5 is attached to the 
coarse surface by electroless deposition like drawing 3 (**), Guess and expose a picture to what 
applied resist on the copper surface, and the resist of an image region is removed ( drawing 3 
(**)), Electrolytic plating of copper, the nickel, etc. was carried out there, gold was plated further 
( drawing 3 (**)), the copper exposed to resist and the surface was removed ( drawing 3 (**) (**)), 
and since the product had been obtained, the catalyst 3 remains, without the ability to take in 
coarse unevenness. The resist 4 is attached to the whole surface what carried out the etching 
process of the surface of the mold goods 1 shown in (**) of drawing 1 in the method of this 
invention ( drawing 1 (**)), Only the portion which is going to guess and expose a picture and is 
going to form a metal layer that resist exists [ making ( drawing 1 (**)) and ], Or resist is 
attached to portions other than the portion which is going to form a metal layer in what carried 
out the etching process of the surface of the mold goods 1 of (b) of drawing 1 by the ink jet 
method directly, and it changes into the state of drawing 1 (**). Under the present 
circumstances, when the surface is not a single flat surface, like (b) of drawing 4 which is the 3- 
3'4-4 of (b) [ of drawing 3 which is a section ] - (**), or drawing 5 ' section of drawing 5 - (**), 
respectively, What covered resist (shadow area) only into the portion which does not form a 
metal layer [ like drawing 5 ] whose multiple-times line is is obtained from an angle which is 
different in exposure or an ink jet, respectively. As an option, as shown in drawing 2 , before an 
etching process, resist may be attached to portions other than the portion which is going to form 
a metal layer (the drawing 2 (**) - (**)), and a resin etching process may be carried out after 
that ( drawing 2 (**)). Next, a catalyst or the core 3 is made to adhere ( drawing 1 (**)). In the 
case of the exception method of above-mentioned drawing 2 , resist may be removed before 
catalyst processing ( drawing 2 (**)). Since a catalyst will not adhere to the portion by which an 
etching process is not carried out if resist is removed before catalyst processing ( drawing 2 
(**)), Also when not removing resist before catalyst processing, the layer of electroless 
deposition is not formed in the portion in the following stage, and, on the other hand, (With no 
graphic display), Since the portion is not only the surface to which a catalyst does not adhere 
easily and which is not etched, but resist exists in the portion (with no graphic display), a 
catalyst does not adhere to mold goods. Therefore, the surface which is going to attach the 
metal layer of mold goods to neither of the cases can be changed into the state where a catalyst 
does not adhere. Next, the copper layer 5 is formed by electroless deposition (drawin g 1 (**)), in 
a certain case, resist is still removed ( drawing 1 (**)), and if necessary, electrolytic plating of the 
nickel layer 6 and the gold layer 7 will be carried out on the copper layer 5 ( drawing 1 (**)). 
[Effect of the Invention]Since the catalyst or core used for electroless deposition adheres only 
to the portion which is going to form a metal layer when carrying out electroless deposition of 
the metal on non-conductive material, if it is not necessary to carry out the removal, the 
problem of the electric interference by the catalyst or core which cannot be taken will not be 
produced, either. 



[Translation done.] 
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